This project is to investigate the counter electrode material from two different carbon sources to fabricate dye sensitized solar cell (DSSC). The carbon sources are extracted from battery and pencil lead. The method to prepare the DSSC is through the conventional Dr.Blading method. The same method is also used for the counter electrode which uses carbon from recycle batteries, the carbon from pencil lead are scribbled onto the ITO glass to get a uniform coating. Both thickness of the counter electrode vary accordingly. The solar cells are then placed under outdoor solar irradiation and the output is taken every 10 minutes. Based on observation, the solar cells which have the carbon from batteries shows higher cell efficiency which is 8.2 % with lower FF of 0.78, compared to by using the pencil lead, the cell efficiency is only 7.23% but with a higher FF of 0.93.
The cells are primarily made up of a nanostructured porous film of titanium dioxide (TiO 2 ) [1] . The DSSC is different if compared to other existing PV technology and somehow has a resemblance to the photosynthesis process [2] . The material components of a DSSC are a thin film of an electrolyte sandwiched between two electrodes (the top electrode being transparent to allow light into the cell) with a lattice of dye-coated nano-scale titanium-dioxide (TiO 2 ) particles coating one of the electrodes. Since silicon solar panels only use one pane of glass, thin film panels are approximately twice as heavy as crystalline silicon panels [3] . Thin film solar technologies have enjoyed large investment due to the success of first Solar and the largely unfulfilled promise of lower cost and flexibility compared to wafer silicon cells, but they have not become mainstream solar products due to their lower efficiency and corresponding larger area consumption per watt production [4] . There are three thin film technologies often used as outdoor photovoltaic solar power production. CdTe technology is most cost competitive among them CdTe technology costs about 30% less than CIGS technology and 40% less than A-Si technology in 2011 [5] . In this research comparison of two cells having different cathode materials was used and later on their efficiency was compared. The cathode occupied is transparent glass and while the major difference in these electrodes was the carbon from battery and pencil lead. The triiodide electrolyte was shifted into the space between the two electrodes. In this project, two source carbons were introduced to decrease the production cost of solar panel. The materials that will be use for counter electrode are carbon from recycle material like battery cell and pencil lead. The main reason why the material used is because the cost to get the material is cheaper and easily to find. Other than that this material is not hazardous to health and is environmentally friendly. Fig1 shows the carbon from battery and pencil lead.
Fig. 1 Carbon from battery cell and pencil lead

Dye Sensitized Equipment and Material
The equipment that will be used to preparing a dye sensitized solar cell are titanium dioxide (TiO 2 ), blueberry, conductive glass, binder clips, alligator clip, jumper, oven, methoxypropionitrile, mortar and pestle, multimeter, alcohol, cutter, scotch tape, scissors, glove, mask , electronic digital caliper, tissue, pencil lead, battery carbon, pipette, small beaker, ruler, lab spatula and tweezers shown in Fig 2. The method to fabricate the DSSC is by using the Dr.Blading method which won't be shows in much detail throughout this paper.
Fig 2. Solar cells material and apparatus
Preparation of Dye and Carbon Counter Electrode
The DSSC uses dyes from blueberries although other Fruits and green plants are a fantastic source of natural dyes that absorb visible light. The reddish purple pigments found in blackberries can work especially well in dye solar cell. Red fruits are very handy for experimenting in training courses where the use of synthetic dyes can be an issue. The sensitization of titanium dioxide (TiO 2 ) by natural dyes consists of soaking the titanium electrode in mashed fruits. To complete all this steps it will take from several minutes to several hours while the dye molecules from the fruit juice naturally absorb onto the titanium particles. The longer the electrode soaks into the dye; the better the soaking of dyed into the titanium paste. The step to prepare a blueberries dye are first crushing fresh blueberries in a mortar and pestle until it is in a juicy form. To prepare the counter electrode, firstly from the recycle batteries are provide a carbon from battery cell around 2g 10 ml of ethanol. Add 0.3ml of titanium (IV) tetraisopropoxide into the mixture. Stir the mixture until well mixed and become a paste. Prepare ITO glass for p-type material. Check the resistivity of ITO glass and tape all the side of ITO glass with scotch tape. Add a small amount of battery cell carbon and quickly spread by pushing down and cross before the paste dries. The thickness of solar cell is 0.04 mm
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Advanced Research in Material Science and Mechanical Engineering followed the thickness of scotch tape. After battery cell carbon was dry, remove the scotch tape carefully and heat it in oven around 45 minutes and under temperature 230 o C. While for the pencil lead, scribble the lead pencil on the surface of resistivity side.
Result and Discussion
Both the ITO with two carbon samples are measured and compared in terms of its V OC , J SC , ff and solar cells efficiency (ɳ). The parameters such as the fill factors and efficiency are calculated by using Eq (1) and (2).
The ratio of electrical power is delivered to the load to the optical power incident on the cell is the efficiency of solar cell. Maximum efficiency is when the power is delivered to the load, is called maximum efficiency. The equation of efficiency using Eq. (2):
Where; FF = Fill Factor I max = Current maximum of solar cell V max = Voltage maximum of solar cell J sc = Current short circuit V oc = Voltage open circuit
Summary of DSSC for Outdoor Solar Irradiance
The result obtain from outdoor experiment under solar irradiance of 507.49 W/m² was shows in Table 1 for both carbon using battery and pencil lead. This data uses the average value from the data collected. From Table 1 above, result shows that the different of two types of carbon did affect the efficiency of solar cell. This is maybe due to stray electron in the recycle batteries carbon which maybe enhances the electron flow in the solar cells which causes it to have a higher efficiency.
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